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DIETARY SUPPLEMENTS AND METHODS FOR 
TREATING PAIN AND INFLAMMATION 

BACKGROUND 

1. Technical Field 

The invention relates to dietary supplements as well as methods for reducing pain, 
inflammation, and stiffness associated with inflammatory conditions such as arthritis. 

2 Background Information 

Inflammatory conditions such as arthritis and osteoarthritis are serious medical 
problems that affect many Americans. In fact, arthritis is one of the nation's most 
prevalent chronic health problems. An estimated 43 million Americans suffer from some 
form of arthritis. According to the Arthritis Foundation, this figure is expected to jump to 
about 60 million within the next decade. 

Osteoarthritis (OA), also known as degenerative joint disease, is the most 
common form of arthritis. By age 40, about 90 percent of all people have x-ray evidence 
of OA in the weight bearing joints such as the hips and knees. In addition, more than 20 
million American currently have symptoms of OA. Severe involvement of the hips, 
knees, and spinal column can greatly limit activity and diminish the overall quality of 
life. The gradual breakdown of cartilage that accompanies aging is the leading cause of 
OA. This type of OA, called primary osteoarthritis, is caused by cartilage damage 
resulting mostly from stress on the joint from, for example, obesity. The first alteration 
in the joint, which takes place over decades, is a roughening of articular cartilage 
followed by pitting, ulceration, and progressive loss of cartilage surface. Primary OA 
most commonly involves the joints of the fingers, hips, knees, spine, base of the thumb, 
and big toe. It can be present in just one of these joints or in all of them. 

Secondary OA, however, can affect any joint. Typically, secondary OA follows 
trauma or chronic joint injury due to some other type of arthritis such as rheumatoid 
arthritis. Alternatively, secondary OA can result from overuse of a particular joint. 
Although most body tissues can make repairs following an injury, cartilage repair is 
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hampered by a limited blood supply and the lack of an effective mechanism for cartilage 
re-growth. The effects of joint overuse were shown in a study that revealed that subjects 
whose jobs required at least one hour a day of kneeling or squatting were almost twice as 
likely to have OA in the knees than those not commonly performing such activities. 
5 Because trauma or overuse hastens the degeneration of cartilage, symptoms of secondary 
OA can become apparent at a much younger age than symptoms of primary OA. 

OA symptoms are usually mild at first. For example, morning stiffness that rarely 
lasts for more than 15 minutes is a common early symptom of OA. As the disease 
advances, mild pain will occur when moving the affected joint. The pain typically is 
! 1 0 made worse by greater activity and is relieved by rest. In many people, symptoms 

progress no further. In others, however, the pain and stiffness gradually worsen until 
P they limit daily activities such as walking, going up stairs, or typing. Enlargement of the 

$ finger joints is common in the later stages of OA. Knobby overgrowths of the joints 

nearest the fingertips occur most often in women and tend to run in families. 
V} 1 5 There are number of treatments that can relive the pain, inflammation, and 

P discomfort associated with OA. One treatment involves the use of non-steroidal anti- 

£l inflammatory drugs (NS AIDs). Although NSAIDs relieve some stiffness, inflammation, 

41 and pain associated with OA, NASIDs can lead to side effects such as gastric bleeding, 

fij liver damage, and kidney damage. In addition, long-term use of NSAIDs can lead to 
20 reduced effectiveness. 

SUMMARY 

The invention provides compositions (e.g., dietary supplements) for reducing 
pain, inflammation, and/or stiffness associated with inflammatory conditions such as 
: 25 arthritis or OA. Reducing pain, inflammation, or stiffness associated with an 

inflammatory condition can help improve joint mobility. Typically, such compositions 
can contain an aminosaccharide, a ginger component, and an enzyme. In addition, the 
compositions provided herein can contain other ingredients such as a green tea extract. 
The compositions provided herein can be used to help people live healthier, more active 
30 lives by reducing joint pain, inflammation, or stiffness and/or by rebuilding cartilage. 

The compositions of the invention also provide people suffering from joint problems with 



2 



Attorney Docket No.: 09143-018001 

a treatment that can produce detectable benefits within a short time period (e.g., within a 
few days of the first administration). In addition, the compositions of the invention can 
provide people suffering from joint problems with a safe treatment containing natural 
ingredients. The invention also provides methods for reducing pain, inflammation, 
5 and/or stiffness associated with inflammatory conditions such as arthritis. 

In one aspect, the invention provides a dietary supplement comprising an 
aminosaccharide, a ginger component, and an enzyme. An aminosaccharide can be an 
aminosaccharide salt. Representative aminosaccharides include glucosamine, 
glucosamine hydrochloride, glucosamine sulfate, glucosamine phosphate, glucosamine 
10 lactate, or glucosamine dodecanoate. Typically, 300 mg to 3000 mg (e.g., 1000 mg to 
y/ 2000 mg) of the dietary supplement is the aminosaccharide. A ginger component can 

H include ginger oil, gingerroot or gingerroot extract. Typically, 50 mg to 10 g (e.g., 100 
Ly mg to 500 mg) of the dietary supplement is the ginger component, 

ry Representative enzymes that can be included in a dietary supplement of the 

W 1 5 invention are bromelain, papain, fungal proteases, acid stable proteases, neutral stable 

Cfl • 

a"- proteases, and alkaline stable proteases. A dietary supplement of the invention can 

H include a single enzyme or at least two different enzymes. Typically, 50 mg to 10 g (e.g., 

U 1000 mg to 2000 mg) of the dietary supplement is the enzyme. A dietary supplement of 

the invention can be in the form of a tablet, a powder, or a liquid. A dietary supplement 
20 can include a green tea extract. Typically, 50 mg to 2000 mg (e.g., 100 mg to 1000 mg) 
of the dietary supplement is the green tea extract. 

A dietary supplement of the invention can reduce pain, stiffness, or inflammation 
in a mammal. Generally, administration of the dietary supplement to a mammal reduces 
pain, stiffness, or inflammation in the mammal within four hours of the administration. 
25 In addition, daily administration of the dietary supplement to a mammal for at least two 
weeks generally reduces pain, stiffness, or inflammation in the mammal. 

In another aspect, the invention provides a dietary supplement comprising: (a) at 
least about 1500 mg of a glucosamine salt, (b) at least about 175 mg of a ginger extract, 
(c) at least about 125 mg of a green tea extract, and (d) at least about 50 mg of bromelain. 
30 In yet another aspect, the invention provides a tablet comprising: (a) at least about 500 
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mg of glucosamine hydrochloride, (b) at least about 60 mg of a ginger extract, (c) at least 
about 20 mg of a green tea extract, and (d) at least about 20 mg of bromelain. 

In still another aspect, the invention provides a method for reducing pain, 
inflammation, stiffness, or discomfort in a mammal, the method comprising 
administering a dietary supplement, to the mammal, in an amount effective to reduce the 
pain, inflammation, stiffness, or discomfort, wherein the dietary supplement comprises an 
aminosaccharide, a ginger component, and an enzyme. A representative aminosaccharide 
is glucosamine. Generally, the mammal receives a daily dose of the glucosamine. A 
daily dose can be between 2 mg/Kg and 20 mg/Kg of body weight of the glucosamine. A 
representative ginger component is ginger oil. Generally, the mammal receives a daily 
dose of the ginger oil. A daily dose can be between 25 mg/Kg and 50 mg/Kg of body 
weight of the ginger oil. 

Unless otherwise defined, all technical and scientific terms used herein have the 
same meaning as commonly understood by one of ordinary skill in the art to which this 
invention pertains. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, suitable 
methods and materials are described below. All publications, patent applications, 
patents, and other references mentioned herein are incorporated by reference in their 
entirety. In case of conflict, the present specification, including definitions, will control. 
In addition, the materials, methods, and examples are illustrative only and not intended to 
be limiting. 

Other features and advantages of the invention will be apparent from the 
following detailed description, and from the claims. 

DETAILED DESCRIPTION 

The invention provides methods and materials related to reducing pain, 
inflammation, and/or stiffness associated with inflammatory conditions such as arthritis 
and OA. Specifically, the invention provides compositions (e.g., dietary supplements) 
containing an aminosaccharide, a ginger component, and an enzyme. In addition, the 
compositions provided herein can contain other ingredients such as a green tea extract. 
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Aminosaccharide 

A composition of the invention can contain an aminosaccharide. Examples of 
aminosaccharides include, without limitation, aminomonosaccharides such as 
glucosamine, galactosamine, allosamine, mannosamine, and fructosamine. 
5 Aminomonosaccharides such as glucosamine can be found in glycoprotiens and/or 
glycoaminoglycans. Glucosamine can be obtained at high purity from hydrolyses of 
chitin obtained from shellfish or other crustacean. Glucosamine has following structure 
(I) and is typically in a salt form. 

10 Structure (I): 

HCL 




O 



where R is an anion such as sulfate, chloride, phosphate, fluoride, bromide, or acetate. In 
addition, R can be a carboxylate from a carboxylic acid containing C3-C20. Further, R 

20 can be an amino acid that has a net charge of -1 such as glutamic acid or aspartic acid. 

Other examples of aminosaccharides include, without limitation, short chain 
oligomers or polymers of aminosaccharides such as aminodisaccharides, 
aminotrisaccharides, aminotetrasaccharides, aminopentasaccharides, and 
aminooligosaccharides, 

25 Aminosaccharides can be synthesized or derivitized from natural sources. In 

addition, aminosaccharides can be obtained commercially. For example, glucosamine 
can be obtained from Technical Sourcing International (Missoula, MT), DNP 
International Co., Inc. (Terre Haute, IN), Battlechem Distribution (Westminster, CA), 
Zeta Pharm (Long Beach, CA), or Stauber Performance Ingredients Inc. (Fullerton, CA). 

30 A composition of the invention can contain one or more than one 

aminosaccharide. For example, a dietary supplement can contain glucosamine as well as 
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galactosamine. In addition, a composition can contain any amount of an 
aminosaccharide. For example, at least 5 percent (e.g., at least 10, 15, 20, 25, 30, 35, 40, 
50, 60, 70, 80, or 90 percent) of a dietary supplement can be aminosaccharide. Typically, 
a dietary supplement contains between 50 mg and 5000 mg of an aminosaccharide such 
5 as glucosamine. A composition can be formulated to contain an amount of 

aminosaccharide such that a daily dose of between 300 mg to 3000 mg aminosaccharide 
(e.g., between 1000 mg to 2000 mg aminosaccharide) can be conveniently administered. 

Ginger 

i 10 A composition of the invention can contain a ginger component. Examples of 

ginger components include, without limitation, dried ginger (e.g., dried gingerroot), 
y ginger oil, and ginger extracts. A ginger component can be obtained from any of the 

U| estimated 1300 species of plants that belong to the Zingiberaccae family. Typically, a 

r j| ginger component is derived from Zingiber officinale, Alpinia officnarum, or Alpinia 

i\ 15 galanga. 

» j Any method can be used to prepare a ginger component. For example, standard 

i.j 

'Q harvesting and drying methods can be used to prepare dried gingerroot. Ginger oil can be 

M obtained using standard methods and processed with cellulose for making tablet or 
£3 powder compositions. A ginger extract can be made using an ethanol or hydroalcoholic 

" ? 20 extraction. Such extracts can be standardized to, for example, 5 to 75 percent gingerol or 
shogaol. In addition, ginger components can be obtained commercially. For example, 
dried ginger, ginger oil, and ginger extract can be obtained from Buckton Scott Nutrition, 
Inc. (Fairfield, NJ), FCC Inc. (NJ), Pure World, Inc (Hackensack, NJ), or Sabinsa 
Corporation (Piscataway, NJ). 
I 25 A composition of the invention can contain one or more than one ginger 

component. For example, a dietary supplement can contain dried gingerroot as well as 
ginger extract. In addition, a composition can contain any amount of a ginger 
component. For example, at least 5 percent (e.g., at least 10, 15, 20, 25, 30, 35, 40, 50, 
60, 70, 80, or 90 percent) of a dietary supplement can be a ginger component. Typically, 
30 a dietary supplement contains between 5 mg and 50 g of a ginger component. A 

composition can be formulated to contain an amount of a ginger component such that a 
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daily dose of between 50 mg to 1000 mg ginger component (e.g., between 100 mg to 500 
mg ginger component) can be conveniently administered. For example, a composition 
can be formulated to contain 100 mg of a ginger component. When dried gingerroot is 
used, the composition can be formulated to contain an amount of dried gingerroot such 
5 that a daily dose of between 150 mg to 10 g dried gingerroot (e.g., between 1000 mg to 
5000 mg dried gingerroot) can be conveniently administered. When ginger oil is used, 
the composition can be formulated to contain an amount of ginger oil such that a daily 
dose of between 50 mg to 1000 mg ginger oil (e.g., between 100 mg to 500 mg ginger 
oil) can be conveniently administered. The ginger oil can be extracted with hydrocarbon 
1 0 solvent or distilled to provide 1 to 50 percent gingerol and shogaol. When ginger extract 
is used, the composition can be formulated to contain an amount of ginger extract such 
that a daily dose of between 100 mg to 2000 mg ginger extract (e.g., between 150 mg to 
1000 mg ginger extract) can be conveniently administered. 



1 5 Enzyme and enzyme mixtures 

A composition of the invention can contain an enzyme. Examples of enzymes 
include, without limitation, bromelain, papain, fungal proteases, acid stable proteases, 
neutral stable proteases, and alkaline stable proteases. Enzymes useful in the invention 
can be derived from any source such as porcine, bovine, fungi, or plants. 

20 Any method can be used to obtain an enzyme. For example, standard protein 

isolation techniques can be used to obtain an enzyme preparation. In addition, enzymes 
such as bromelain and papain can be obtained commercially. For example, enzymes can 
be obtained from National Enzyme Company (Forsyth, MO), American Laboratories 
Incorporated (Omaha, NE), Botanical International (Long Beach, CA), or Marcor 

25 Development Corporation (Carlstadt, NJ). 

A composition of the invention can contain one or more than one enzyme. For 
example, a dietary supplement can contain a single enzyme or an enzyme blend. In 
addition, a composition can contain any amount of enzyme. For example, at least 5 
percent (e.g., at least 10, 15, 20, 25, 30, 35, 40, 50, 60, 70, 80, or 90 percent) of a dietary 

30 supplement can be enzyme. Typically, a dietary supplement contains between 5 mg and 
50 g of an enzyme. A composition can be formulated to contain an amount of enzyme 
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such that a daily dose of between 25 mg to 2000 mg enzyme (e.g., between 50 mg to 
1000 mg enzyme) can be conveniently administered. For example, a composition can be 
formulated to contain 50 mg of an enzyme blend. 

Green Tea Extract 

A composition of the invention can contain a green tea extract. A green tea 
extract is an extract derived from Camellia sinensis. Any method can be used to obtain a 
green tea extract. For example, a green tea extract can be obtained by drying (e.g., freeze 
drying or spray drying) a liquor from an alcoholic, hydroalcoholic, or other hydrocarbon 
extraction. In addition, a green tea extract can be dried and standardized to contain at 
least about 25 percent total phenols. A green tea extract can contain catechin, 
epicatechin, gallocatechin, epigallocatechin, epicatechin gallate, and epicatchingallate. 
Typically, a composition provided herein contains a green tea extract having at least 
about 15 percent of catechin group compounds. A green tea extract can be caffeinated or 
decaffeinated. In addition, a green tea extract can be obtained commercially. For 
example, a green tea extract can be obtained from Buckton Scott Nutrition, Inc. 
(Fairfield, NJ), Pure World, Inc. (Hackensack, NJ), Sabinsa Corporation (Piscatawayt, 
NJ), or Stauber Performance Ingredients Inc., (Fullerton, CA). 

A composition of the invention can contain one or more than one green tea 
extract. In addition, a composition can contain any amount of a green tea extract. For 
example, at least 5 percent (e.g., at least 10, 15, 20, 25, 30, 35, 40, 50, 60, 70, 80, or 90 
percent) of a dietary supplement can be a green tea extract. Typically, a dietary 
supplement contains between 10 mg and 20 g of a green tea extract, A composition can 
be formulated to contain an amount of a green tea extract such that a daily dose of 
between 50 mg to 2000 mg of a green tea extract (e.g., between 100 mg to 1000 mg of a 
green tea extract) can be conveniently administered. For example, a composition can be 
formulated to contain 50 mg of a green tea extract. 

Radical scavengers, antioxidants, and reducing agents 

A composition of the invention can contain one or more radical scavengers, 
antioxidants, reducing agents, or mixtures thereof. Typically, a dietary supplement 
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contains one or more radical scavengers, antioxidants, reducing agents, or mixtures 
thereof in an amount that effectively reduces oxidation or degradation of the ginger 
component, enzyme component, and/or green tea extract component of the composition. 
Examples of radical scavengers and antioxidants include, without limitation, ascorbic 
acid, tocopheryl acetate, tocopheryl palmitate, tocopherol, and butyl hydroxytoluene. 
Sodium bisulfite is an example of a reducing agent that can be incorporated into a dietary 
supplement. 

A composition can contain any amount of radical scavengers, antioxidants, 
reducing agents, or mixtures thereof. For example, at least 1 percent (e.g., at least 2, 3, 4, 
5, 6, 7, 8, 9, 10, 15, or 20 percent) of a dietary supplement can be a radical scavenger, 
antioxidant, reducing agent, or mixture thereof. Typically, a dietary supplement contains 
between 5 mg and 100 g of a radical scavenger, antioxidant, reducing agent, or mixture 
thereof. 

Botanical extracts 

A composition of the invention can contain one or more botanical extracts (e.g., 
herbal extracts). Examples of botanical extracts include, without limitation, extracts from 
chamomile, rosemary, aloe, nettle, centella asiatica, ginkgo biloba, bilberry, apple, citrus 
bioflavonoids, garlic powder, olive oil, and/or blueberry. Such extracts can be dispersible 
or soluble in aqueous medium. 

Any method can be used to obtain a botanical extract. For example, a botanical 
extract can be obtained from an alcoholic, hydroalcoholic, or other hydrocarbon 
extraction. In addition, a botanical extract can be obtained commercially. For example, a 
botanical extract can be obtained from Botanicals International (Long Beach, CA). 

A composition can contain any amount of a botanical extract. For example, at 
least 1 percent (e.g., at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, or 20 percent) of a dietary 
supplement can be a botanical extract. Typically, a dietary supplement contains between 
5 mg and 100 g of a botanical extract. 
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Other Elements 

A composition of the invention can contain vitamins and/or minerals. Examples 
of vitamins and minerals include, without limitation, pyridoxine chloride, gluthione, 
calcium citrate, magnesium citrate, magnesium oxide, calcium carbonate (e.g., lead-free 
5 calcium carbonate), ascorbic acid, zinc acetate, and vitamin B complexes. Vitamins and 
minerals can help reduce inflammation and rebuild joint cartilage. 

In addition, a composition of the invention can contain more than one vitamin. 
For example, a composition can contain two different vitamins. Likewise, a composition 
of the invention can contain more than one mineral. For example, a composition can 
1 0 contain two different minerals. 

Any method can be used to obtain a vitamin or mineral. For example, vitamins 
and minerals can be obtained using standard techniques. In addition, vitamins and 
minerals can be obtained commercially. 

A composition can contain any amount of vitamins and minerals. For example, at 
ff! 15 least 1 percent (e.g., at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, or 20 percent) of a dietary 

supplement can be vitamins and/or minerals. Typically, a dietary supplement contains 
between 5 mg and 100 g of vitamins and/or minerals. 
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Formulations of a Dietary Supplement 

20 The present invention provides compositions (e.g., dietary supplements) 

containing a combination of an aminosaccharide, a ginger component, and an enzyme as 
well as other ingredients such as a green tea extract. Such compositions can be used to 
relieve pain, inflammation, and uncomfortableness due to, for example, OA. In addition, 
the invention provides methods for relieving or reducing pain, inflammation, and/or 

25 uncomfortableness due to, for example, OA. Such methods involve the administration of 
a composition provided herein. 

The compositions provided herein are intended to be ingested (e.g., orally or 
intragastrically), but can be administered to a mammal by other routes. For example, a 
composition provided herein can be administered nasally, intravenously, intramuscularly, 

30 subcutaneously, sublingual!^ intrathecally, or intradermally. The route of administration 
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can depend on a variety of factors, such as the environment (e.g., the circumstances 
resulting in the condition or symptoms) and therapeutic goals. 

When administered orally, the composition can be in the form of a tablet or 
powder. Tablets and powders can be configured to have a unit dosage equal to the daily 
desired dosage. For example, if a mammal desires 1000 mg of a particular composition, 
each tablet can be 1000 mg in weight. As used herein, mammals generally refer to 
humans, but also can include domesticated mammals (e.g., dogs, cats, and livestock such 
as cows, horses, pigs, or sheep) in which reducing pain, inflammation, and/or stiffness is 
desirable. 

The dosages of a particular composition will depend on many factors including 
the mode of administration. A dietary supplement of the invention can be formulated in a 
dose such that an individual receives about 1500 mg of glucosamine salt, 50 to 1000 mg 
of a ginger extract, 50 to 2000 mg of a green tea extract, and at least 2 mg/Kg of body 
weight of enzyme blend in a single tablet. 

By way of example, a composition of the invention can be in the form of a liquid, 
solution, suspension, tablet, powder, cream, mist, atomized vapor, aerosol, soft gelatin 
capsules, or hard gelatin capsules. Commercial dietary supplements are generally 
formulated for oral administration. For oral administration, tablets or capsules can be 
prepared by conventional means with pharmaceutically acceptable excipients such as 
binding agents, fillers, lubricants, disintegrants, or wetting agents. The tablets can be 
coated by methods known in the art. Liquid preparations for oral administration can take 
the form of, for example, solutions, syrups, or suspension, or they can be presented as a 
dry product for constitution with saline or other suitable liquid vehicle before use. Liquid 
preparations also can contain pharmaceutically acceptable additives such as suspending 
agents, emulsifying agents, non-aqueous vehicles, preservatives, buffer salts, flavoring 
agents, coloring agents, and sweetening agents as appropriate. Preparations for oral 
administration can be suitably formulated to give controlled release of the compound. 
Typically, the compositions provided herein are in a powder or tablet form with a fast 
disintegration time. 

In addition, a composition provided herein can contain a pharmaceutically 
acceptable carrier for in vivo administration to a mammal. Such pharmaceutically 
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acceptable carriers include, without limitation, sterile aqueous or non-aqueous solutions, 
suspensions, and emulsions. Examples of non-aqueous solvents include, without 
limitation, propylene glycol, polyethylene glycol, vegetable oils, and injectable organic 
esters. Aqueous carriers include water, alcohol, saline, and buffered solutions. 
5 Pharmaceutically acceptable carriers also can include physiologically acceptable aqueous 
vehicles (e.g., physiological saline) or other known carriers appropriate to specific routes 
of administration. Preservatives, flavorings, and other additives such as, for example, 
proteins, anti-microbials, chelating agents, inert gases, and the like also can be present in 
a composition. 

1 0 The invention will be further described in the following examples, which do not 

| 4 limit the scope of the invention described in the claims. 




Example 1 - Dietary supplements and tablet production 
Tablet formulation #1 was made using the following ingredients in the amounts 



EXAMPLES 



15 




indicated: 



n 20 



25 



Ingredient 
Glucosamine HC1 
Calcium Carbonate 
Ginger Root Extract 
Microcrystalline Cellulose 
Bromelain 

Green Tea Extract Powder 
Stearic Acid 

Hydroxy Propyl Cellulose 
Croscarmellose Sodium 
Silicon Dioxide 
Magnesium Stearate 



510.00 mg 
269.90 mg 
60.00 mg 
56.00 mg 
25.00 mg 
20.00 mg 
20.00 mg 
17.60 mg 
15.00 mg 
6.00 mg 
0.50 mg 



Amount 



30 



Tablet formulation #2 was made using the following ingredients in the amounts 



indicated: 



Ingredient 
Glucosamine HC1 
Dicalcium phosphate 
Ginger Root Extract 
Microcrystalline Cellulose 
Bromelain 



Amount 



750.00 mg 
269.90 mg 
180.00 mg 
56.00 mg 
50.00 mg 
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Green Tea Extract Powder 
Stearic Acid 
Acacia powder 
Sodium starch glycolate 



50.00 mg 
20.00 mg 
17.60 mg 
15.00 mg 
6.00 mg 
0.50 mg 



Silicon Dioxide 
Calcium Stearate 



Tablet formulation #3 was made using the following ingredients in the amounts 
indicated: 



The following procedure was performed to make a tablet formulation #1, tablet 
formulation #2, and tablet formulation #3. 



All materials to be weighed were moved to a weighing area. After weighing, each 
ingredient was placed into a clean, poly lined container that was appropriately labeled. 

Granulation 

The solvent (water) and binder (hydroxypropylcellulose) were placed into a clean, 
stainless steel liquid mixer until the binder was dissolved. Glucosamine was placed into 
a separate clean, dry, stainless steel mixer and dry mixed for four minutes. With the 
mixer running, the solvent/binder solution was slowly added. The mixing continued until 
a uniform agglomeration occurred. Additional solvent was added, if all the material did 
not become wet and agglomerated. Each resulting wet granulation was placed on a clean, 
lined tray to a thickness of about one inch. Each granulation was dried in a drying room 



Ingredient 

Glucosamine Sulfate 
Calcium Carbonate 
Ginger Root Extract 
Macrocrystalline Cellulose 
Bromelain 

Green Tea Extract Powder 
Stearic Acid 

Hydroxy Propyl Cellulose 
Croscarmellose Sodium 
Silicon Dioxide 
Calcium Stearate 



Amount 
510.00 mg 
269.90 mg 
100.00 mg 
56.00 mg 
75.00 mg 
75.00 mg 
20.00 mg 
17.60 mg 
15.00 mg 
6.00 mg 
0.50 mg 



Weighing 
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for about six hours at 42°C Each dried granulation was checked for moisture content 
using a moisture analyzer. The moisture content should be within 1 percent of the 
moisture content of the materials prior to granulating. If additional drying was required, 
the material was returned to the drying room. Each dried granulation was milled through 
a clean, dry, stainless steel mill (Model D Fitzmill). Each milled granulation was placed 
in clean, poly lined containers that were properly labeled. 

Premix 

Bromelain, calcium carbonate, ginger root extract, and silicon dioxide were 
placed into a clean, dry, stainless steel V-blender. Large quantity materials were added 
first and last with small quantity materials being added in the middle. The mixture was 
mixed for ten minutes. After blending, the mixture was checked for lumping and 
uniformity. If either lumping or non-uniformity was noted, the material was screened 
and remixed. If the blend was uniform, the premix mixture was placed into a clean, poly 
lined container that was properly labeled. 

Blending 

The premix mixture and the milled granulation mixture were placed into a clean, 
dry, stainless steel V-blender. Green tea extract powder, magnesium stearate, stearic 
acid, microcrystalline cellulose, and croscarmellose sodium were screened and then 
added. Large quantity materials were added first and last with small quantity materials 
being added in the middle. The mixture was mixed for ten minutes. After blending, the 
resulting mixture was screened and then blended for an additional two minutes if lumping 
or non-uniformity was observed. The resulting blended mixture was placed into a clean, 
poly lined container properly labeled for compressing. 

Compressing 

The resulting blended mixture was pressed into tablet using a clean tablet press 
(Manesty; Stoke Company). Once pressed to the specification, each tablet was 
discharged through a tablet deduster and collected in a clean, poly lined corrugated 
container. 
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Coating 

The tablets were placed onto a clean, dry, side-vented, stainless steel coating pan. 
The coating system settings used in the Vector High Coater 170 were as follows: 

Mist checkers set to read 100/Atomization air, and 120 pattern air, total air 220 
Nozzle air set to 65 to 70 psi 

Fluid gear pump set to 90 mL/minute delivery rate/gun 

Spray guns positioned 9 to 10 inches from the rotating tablet bed 

Heater intake setto90°C 

Control airflow set to obtain 40°C exhaust air temperature 

Pan rotation speed set to 4 rpm for Model 150 pan and 2.5 rpm for Model 170 pan 

The tablet bed was gently heated to 30 to 35°C. When a tablet bed temperature of 
30 to 35°C was reached, the coating pan was continuously rotated and the spray coating 
initiated. The coating continued to obtain a 1.5 percent weight gain over the weight of an 
un-coated tablet. Upon completion of spray coating, pan rotation continued and about 
300 to 400 gm of fine powder Carnauba Wax 13-300 was applied. The pan rotation 
continued until a high gloss was obtained. The tablets were dried in the jogging pan with 
the air on for about ten 10 minutes to remove moisture. The tablets were then collected 
into a clean, lined, corrugated container. 



Example 2 - Dietary supplements formulated as a powder 

Powder formulation #1 was made using the following ingredients in the amounts 

indicated. These amounts can equal the amount needed in a daily serving. 

Ingredient Amount 

Glucosamine sulfate 1 525.00 mg 

Calcium Citrate 1 00 .00 mg 

Ginger Root Extract 275.00 mg 

Fructooligosaccharides 1 500.00 mg 

Maltodextrin 2500.00 mg 

Bromelain 125.00 mg 

Green Tea Extract 500.00 mg 

Flavoring agent 5.00 mg 

Ascorbic Acid 75.00 mg 
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Tartaric acid 
Silicon Dioxide 
Fructose 



15.00 mg 
4.00 mg 
1500.00 mg 



Example 3 - Dietar y supplements formulated as a capsule 
Capsule formulation #1 was made using the following ingredients in the amounts 
indicated: 



Two humans suffering from joint problems started taking three tablets daily. The 
tablets were tablet formulation #1 tablets described in Example 1 . The tablets were taken 
in the mid morning with or without breakfast. After a few days to a week, each person 
reported noticeable improvement. The improvements included a reduction in pain and 
stiffness in their joints. 



It is to be understood that while the invention has been described in conjunction 
with the detailed description thereof, the foregoing description is intended to illustrate 
and not limit the scope of the invention, which is defined by the scope of the appended 
claims. Other aspects, advantages, and modifications are within the scope of the 
following claims. 



Ingredient Amount 

Glucosamine HCl 5 1 0.00 mg 

Calcium Citrate 100.00 mg 

Ginger Root Extract 75.00 mg 

Rice flour 56.00 mg 

Enzyme blend* 70.00 mg 

Green Tea Extract 75.00 mg 

Magnesium Stearate 1 0.00 mg 

Hydroxy Propyl Cellulose 50.00 mg 

Silicon Dioxide 6.00 mg 



Enzyme blend contains fungal protease, acid protease, and papain 



Example 4 - Reducing pain, inflammation, stiffness, and 
discomfort using dietary supplements 



OTHER EMBODIMENTS 
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